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Abstract. Background: Intertriginous candidiasis is a type of candidiasis which the lesion 
lies in the folds of the armpit, groin, intergluteal, folding of the breast, between the fingers or 
the toes, glans penis, and the umbilicus. One of the risk factors for intertriginous candidiasis 
is diabetes mellitus (DM). DM is a typical clinical syndrome characterized by the presence 
of hyperglycemia which is caused by deficiency or the decrease of insulin effectivity. Fungal 
infection of the skin with Candida species becomes easier in patients with 
immunocompromised conditions such as DM patients. Objective: To identify the Candida 
species in DM patient's skin. Method: This research is an observational descriptive study 
with cross sectional design. This research identifies Candida species from 30 DM patients at 
The Public Health Center Sentosa Baru Medan who met the inclusion and exclusion criteria 
by skin scraping with KOH 10% and slide culture. Results: The location of the rash was 
found in the crotch folds 63.3% and in the intergluteal 36.7%. All samples (100%) showed 
positive fungus structure with KOH 10% examination. On the examination of slide culture 
with Saboraoud Dextrose Agar media and identification of slide colony with Corn Meal Agar 
medium as many as 60% Candida spesies was found with overall species are Candida 
albicans. 
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1. Introduction 
Candida is a fungal consisting of many species, but only 17 species are reported to infect humans. 
These species include Candida albicans, Candida glabrata, Candida parapsilosis, Candida 
tropicalis, Candida krusei, Candida kefyr, Candida guilliermondii, Candida lusitaniae, Candida 
dubliniensis [1–4]. 
Candidiasis can be found all over the world, relatively common in the tropical area that can affect 
all ages, both male and female [5,6]. Research conducted at National Skin Center, Singapore, 
from 1999-2003 placed candidiasis (11.1%) in the third most cases of mycosis after 
dermatophytosis (57%) and pityriasis versicolor (25.2%). From all of the studies were found, 
most of the cases are intertriginous candidiasis (69.8%). This is due to the hot and humid climate 
of Singapore [7]. Similar results were found in studies conducted in Bangladesh, where 
candidiasis ranks the third positions of superficial fungal infections [8]. 
Candida infection occurs when there are factors that can nourish the growth or facilitate the 
invasion of the tissues due to the weak resistance of the host. The factors that cause candidiasis 
are divided into two, endogenous and exogenous predisposing factors. Endogenous predisposing 
factors such as pregnancy (due to pH changes in the vagina), obesity (due to sweat), iatrogenic, 
endocrinopaty (DM), chronic disease (tuberculosis, lupus erythematosus with poor general 
circumstances), age (erderly and younger infants exposed to the infection due to imperfect 
immunological status), immunologic (genetic disease). Exogenous predisposing factors such as: 
climate, skin hygiene, foot bath habit and contact with patients [5]. 
One form of candidiasis cutis is intertriginous candidiasis. Intertriginous candidiasis lies in the 
area of the underarm skin fold, groin, intergluteal, folding of the breast, between the fingers or 
toes, glans penis, and umbilicus, sirkumskripta, scaly, wet, and erythematous. The lesion is 
surrounded by satellites such as tiny vesicles and pustules or bullae which, when it breaks out it 
leaves erosive areas, with rough edges and develops as primary lesions [5]. 
As known that DM is a predisposing factor of intertriginous candidiasis caused by the changes in 
the body's defense system [9–14]. 
DM is a hyperglycemia disease characterized by absolute absence of insulin or a relative decrease 
in cell insensitivity to insulin [15]. The metabolic status of DM patients provides the advantage 
by fulfilling specific nutritional requirements and facilitating the growth of fungi, especially 
Candida species [16]. In a study at the General Hospital of Dr. Soetomo Surabaya, DM as a risk 
factor for the occurrence of intertriginosa candidiasis. Where the average patients with history of 
DM had a 3.26 times greater risk than no history of DM. The purpose of this study was to identify 
Candida species on the skin of DM patients. 
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2. Methodology 
This research is an observational research. The studies used in this research is cross sectional. 
This study was conducted from March to December 2016 at the Sentosa Baru Public Health 
Center Medan because it has many DM patients so that fullfill the inclusion criteria where it has 
a description of skin disorders in the armpit, groin, intergluteal, fingers or toes, glans penis and 
umbilicus and still a DM patient at Sentosa Baru Health Center Medan. Data that have been 
collected at the time of filling patient status data then examined skin scrapping with KOH 10% 
inspection and fungal culture in the laboratory of Microbiology FK USU. 
 Table 1. The Distribution of DM Patients By Sex 
	
 
 
 
 
Table 1 from the table above it is found that the most patient were female with a total of 60% and 
the rast were men with a total of 40%. Based on the 2007 National Basic Health Research report 
in Indonesia (RISKENDAS 2007) DM is more common found in woman with a percentage of 
64.9% and men with a percentage of 35.1% [17]. Maulina et al in H.Adam Malik General Hospital 
Medan found that most of the patient were with percentage of female 61.9% while with 
percentage of gender of men 38.1% [18]. 
Table 2. The Distribution of DM Patients By Age 
	
 
 
 
 
 
Table 2 The table above found most people was found to suffer more from skin disease in the 56-
65 year age group of 56.7%. In the study, Maulina et al found that intertriginous candidiasis was 
most common in the age group 45-65 years (45.95%) and followed by age group 65 years 
(21.62%). The age group above 50 years ranks first with 40% and the age group 30 to 50 years 
with 15.5% [17]. This is because immune system status in the elderly has decieased. In addition, 
Sex   N % 
Male   12 40 
Female   18 60 
Total  30 100 
Age n % 
46-55 (initial elderly) 5 16,7 
56-65 (late age) 17 56,7 
>65 (elderly) 8 26,7 
Total  30 100 
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elderly people are susceptible to some diseases such as diabetes mellitus, which is one of the risk 
factor of intertriginous candidiasis [19]. 
Table 3. The Distribution of DM Patients By The Level Of Education 
Education Level   n % 
Primary School  4 13,3 
Junior High School 
Senior High 
School 
Bachelor 
 11 
12 
3 
36,7 
40 
10 
Total  30 100 
 
Table 3 The table above found that the incidence of candidiasis 40% in high school students and 
followed by 36.7% of junior high school students. Knowledge of a person is very closely related 
to the achieved education. People who have low level of education, knowledge about health is 
certainly not too profound. This could be the reason of them not knowing DM disease in depth. 
Other behaviors are based on knowledge and positive attitude [20]. The patient's knowledge of 
Diabetes Mellitus is a tool that helps the patient manage Diabetes during their lifetime. The more 
and better the patients understand their illness, the more they understand how to change their 
behavior and lifestyle, and why it is needed [21]. 
Table 4. The Distribution of DM Patients Based on The Duration  
in Suffering in Diabetes Mellitus  
The duration     n           % 
<1 year  3 10 
1 – 5 year 
6 – 10 year 
11 – 20 year 
>20 year 
 7 
7 
9 
4 
23,3 
23,3 
40 
13,3 
Total  30 100 
 
Table 4 from the table above it was found that the duration of suffering DM for 11-20 years was 
found in 9 people (30%). The long duration of DM affects patients' behavior toward treatment, 
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patients who are still newly diagnosed with DM generally will be open and happy to be given 
counseling about drugs, because they are still not familiar with the disease and treatment 
experienced, so there is a great sense of curiosity towards the disease and its treatment. While 
patients who have long suffered with DM, they will assume that the disease is not dangerous, or 
in their experience the results are not so satisfactory during their treatment, they will resigned and 
less concerned about the disease so they become less interested when given information about 
their diseases and medicines [22]. 
Table 5. The Distribution of DM Patients Based on The Location of The Rash  
The Location of 
the Rash 
 n      % 
Groins  19 63,3 
Intergluteal  11 36,7 
Total  30 100 
 
Table 5 from the table above it was found that the rash in the skin fold areas affected by 
intertriginous candidiasis gave a result of 19 people (63.3%) in the groin area. This is because the 
groins are the most closed part when someone is dressed. When the temperature of the 
environment is hot and a person is sweating, the groins become the most moist part because of 
the sweat. This condition supports the growth of candida fungal in the groin and eventually leads 
to intertriginous candidiasis [19]. 
Table 6. 10% Koh Examination 
KOH 10%  n % 
Hyphae  (+) Spore(+)  2 6,7 
Hyphae (+) Spore (-) 
Hyphae(-) Spore (+) 
Hyphae(-) Spore (-) 
 0 
28 
0 
0 
93,3 
0 
Total 30 100 
 
Table 6 From the table above, it was found 10% KOH examination results in its function to 
dissolve debris and lipids from skin, hair, and mucous scrapings. 30 samples was tested with KOH 
10% examination, where hyphae (-) and spore (+) was found in 28 samples (93.3%) and the 
hyphae (+) spotted (artroconidia) spore (-) in 2 samples (6.7%). Next, the fungal culture will be 
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examined. Morphologically has several forms of yeast elements such as yeast cells 
(blastopora/yeast), hyphae and intermedia/pseudohifa form. The yeast cells are round, oval or 
round oval with size 2-5 µ x 5-28 µ. Candida multiplies itself by forming bud that will continue 
to elongate to form a pseudohyphae [23]. 
Table 7. Overview of Fungal Culture 
Yeast  species    n % 
Candida albicans 18 60 
No Candida was found 12 40 
Total  30 100 
 
Table 7 From the table above, it showes that 18 samples of Candida albicans (60%) and no 
Candida was found in 12 samples (40%). This is in line with Maulina's and her friends’ findings. 
Where they found that Candida albicans as much as 67% [18]. 
Identification of species can be done macroscopically and microscopically.  Macroscopically it 
can be done on chromogenic media (CHROMagar). In this medium Candida species will form 
different colony colors. Candida albicans form a green colony[24]. 
Identification of microscopic morphologic species can be done by fungal culture on certain 
mediums, such as Corn Meal Agar. In this medium Candida albicans forms a terminal 
klamidospora which is a large yeast cell with thick walls and is located at the end of the hyphae 
[23]. 
One of the risk factors in intertriginous candidiasis is DM. The condition of chronic 
hyperglycemia in diabetic patients is associated with long-term complications that one of them 
attacks the skin.26 The skin becomes one of the organs often affected by DM. Skin manifestations 
of infection become one of the most common chronic complications seen in DM patients [25]. 
In addition, there are several other predisposing factors found in the respondents when they were 
filling the status of DM participants where there are areas of moist skin folds and lack of 
maintaining the cleanliness of the skin area. From the daily bathing habits, the use of soap which 
is only occasionally, the frequency of changing clothes in a day it was found only 1 time or 2 
times in a day, where the lack of behavior to keep the skin area clean and sweaty habits that found 
moisture in the skin folds. This condition supports the growth of Candida fungus in the skin folds 
and eventually leads to intertriginous candidiasis. 
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3. Conclusion 
The identification of Candida species in DM patient skin found that there were Candida albicans 
species as much as 60%. 
4. Suggestion 
This study can be continued by identification of other fungi such as dermatophytes in DM 
patients. In the need for counseling and plenary services for DM patients and skin disorders 
associated with it. 
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